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USAMAL  Project  No.  6X64-12-001-17 

ABSTRACT 

THE  PHYSIOLOGICAL  RESPONSES  OF  MEN  WEARING 
1  j  CHEMICALLY  IMPREGNATED  PROTECTIVE 
CLOTHING  IN  A  HOT  DRY  CLIMATE 

OBJECT 

To  determine  whether  or  not  and  to  what  extent  a  group  of  combat 
equipped  soldiers  wearing  Hycar  Absorbent  Protective  Underwear  and 
XXCG3  Impregnated  Fatigues  can  tolerate  a  hot  dry  climate  under  field 
conditions. 

RESULTS 

The  rise  in  rectal  temperature,  increase  in  pulse  rate,  sweat  out¬ 
put,  and  the  dermatological  status  of  a  heat-acclimatized  group  of  sub¬ 
jects  wearing  chemically  impregnated  clothing  while  doing  a  program  of 
planned  activity  did  not  differ  significantly  from  a  control  grou^j. 

CONCLUSIONS 

In  a  hot  dry  climate,  Hycar  Absorbent  Protective  Underwear  and 
XXCC3  Impregnated  Fatigues  are  well  tolerated  by  heat-acclimatized 
soldiers  performing  a  moderate  work  load. 

RECOMMENDATIONS 

The  effects  of  this  protective  clothing  on  the  physiology  of  men 
in  a  hot  humid  climate  and  the  effects  produced  in  non-heat  acclimatized 
men  in  both  hot  humid  and  hot  dry  climates  should  be  investigated. 
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THE  PHYSIOLOGICAL  RESPONSES  CF  MEN  WEARING 
CHEMICAL  LY  IMPREGNATED  PROTECTIVE 
CLOTHING  IN  A  HOT  DRY  CLIMATE 

L  INTRODUCTION 


The  creation  of  a  protective  military  uniform  which  would  provide 
optimum  protection  agr.inst  thermal  radiation  resulting  from  atomic 
explosions  and  from  vapors,  liquids,  dusts,  and  aerosols  of  CBR  agents 
is  a  project  of  paramount  importance  to  the  United  States  Army  (1).  The 
physiological  problems  associated  with  the  performance  of  men  in  a  hot 
environment  are  well  recognized  {2,  3,4,8),  The  additional  problems 
created  by  the  wearing  of  a  protective  uniform  in  hot  environments  have 
been  anticipated  (5).  Preliminary  studies  (6,7)  have  indicated  that  the 
heat  load  imposed  while  wearing  chemically  impregnated  clothing  can  be 
physiologically  tolerated.  A  well- controlled  field  study  of  a  sufficiently 
large  group  of  subjects  wearing  such  clothing  in  a  hot  dry  environment 
has  not  been  performed.  For  this  investigation,  Hycar  Absorbent  Pro¬ 
tective  Underwear  and  XXCC3  Impregnated  Fatigues  were  the  protective 
uniform  tested. 

H.  METHOD? 

Forty  volunteer  subjects^  were  studied  at  Dugway  Proving  Ground, 
Dugway,  Utah,  from  17  July  to  21  July  1961.  The  subjects  had  a  pre¬ 
liminary  medic'I  evaluation  to  eliminate  those  with  cardiovascular  dis¬ 
orders  and  obesity.  The  age  range  of  the  subjects  was  18  to  25  years. 

All  were  Caucasian  with  the  exception  of  two  Negroes  and  one  Oriental 
in  the  experimental  group  and  four  Negroes  in  the  control  group.  All 
men  had  been  stationed  at  Dugway  for  at  least  two  months  immediately 
preceding  the  beginning  of  the  study  and  had  recently  participated  in 
rigorous  field  maneuvers  in  the  area.  Heat  acclimatization  was  judged 
to  exist  on  this  basis. 

Twenty  of  the  subjects  served  as  a  control  group  and  were  dressed 
in  standard  long  underwear  with  a  standard  army  fatigue  uniform.  Twenty 
men  were  the  experimental  group  and  wore  Hycar  Absorbent  Protective 
Underwear  and  XXCC3  Impregnated  Fatigues  (90%  polyethyl  acrylate 
and  10%  zinc  oxide). 


1  Personnel  from  the  4sth  Chemical  Company  (control  group),  46th 
Chemical  Company  (experimental  group)  plus  six  volunteers  from  the 
266th  Decontamination  Platoon,  2nd  Chemical  Battalion. 
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CLOTHING  LIST 


Control  Group 
Standard  Fatigue  Uniform 
Standard  Long  Underwear 
Fatigue  Cap 
Cotton  Sock3 
Combat  Boots 
Pistol  Belt 
Canteen 

Carbine  (Day  3  only) 

20  Pound  Pack  (Day  2  only) 


Experimental  Group 
XXCC3  Impregnated  Fatigue  Uniform 
Hycar  Absorbent  Protective  Underwear 
Fatigue  Cap 
Cotton  Socks 
Combat  Boots 
Pistol  Belt 
Canteen 

Carhine  (Day  3  only) 

20  Pound  Pack  (Day  2  only) 


All  uniforms  were  worn  open  at  the  neck  and  without  gas  mask  or  hood. 

Both  groups  were  subjected  to  several  types  of  physical  exertion 
which  were  selected  to  approximate  activities  of  a  soldier  in  the  field. 
Physiological  measurements  were  used  to  evaluate  the  degree  of  heat 
stress.  Rectal  temperatures  were  measured  every  30  minutes  with  in¬ 
dividual  clinical  glass  rectal  thermometers.  Pulse  rates  were  secured 
by  auscultation  of  the  heart  with,  a  clinical  stethoscope  applied  to  the  left 
chest  wall  at  thirty- minute  intervals.  Water  intake  and  urinary  output 
were  measured  throughout  each  experimental  day.  Subjects  were  weighed 
nude  at  the  beginning  and  at  the  end  of  each  day  at  which  time  a  clinical 
evaluation  of  the  condition  of  the  skin  was  done.  Meteorological  data 
was  obtained  hourly. 

On  day  one,  the  subjects  rested  in  the  sun  for  one  hour  and  engaged 
in  close  order  drill  for  the  next  two  hours. 


On  day  two,  the  men  marched  a  ten  mile  road  course  with  ten- 
minute  breaks  every  half  hour.  This  took  seven  hours. 

On  day  three,  the  groups  made  two  simulated  combat  approaches 
of  a  hill  two  hundred  feet  in  vertical  elevation.  They  crossed  a  valley, 
assaulted  the  hill  (rushing  up  a  thirty  to  forty  degree  grade  to  the  top), 
and  returned  to  base  camp.  Each  assault  took  three  hours. 

On  the  fourth  and  final  day,  load  moving  tasks  were  performed. 

The  men  cleared  an  area  of  low  vegetation  with  shovels  and  picks  and 
„ —  moved  eight  to  ten  foot  sections  of  telephone  poles,  for  a  total  time  of 
three  hours. 

During  the  four  test  days,  the  following  criteria  were  utilized  to  re¬ 
move  a  man  from  the  study:  1)  rectal  temperature  exceeding  104*F;  2)  api¬ 
cal  heart  rate  exceeding  180  beats /minute;  3)  severe  clinical  symptoms  due 
to  heat  of  an  incapacitating  nature;  and  4)  decision  by  the  subject  that  he 
could  or  would  no  longer  continue  in  the  study  (including  psychological  cause). 
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III.  ivLSUL.TS 


Figure  1  illustrates  the  increase  in  rectal  temperature  that  occurred 
during  each  period  of  activity.  Each  bar  reflects  the  charge  from  the  basal 
temperature  to  the  highest  temperature  encountered  during  thatperiod  of 
activity.  Day  two  and  day  three  are  divided  into  before  and  after  noon  mt;.1 
periods.  There  was  no  difference  in  rectal  temperature  between  the  ex¬ 
perimental  and  control  groups  for  any  given  day. 


Fig.  1.  The  change  in  rectal  temperature  during  the  phases  of 
programmed  activity.  The  lower  value  of  e  .ch  bar  represents 
the  mean  base  line  temperature  of  each  group  while  the  higher 
value  represents  the  mean  highest  elevation  of  each  group  for 
any  given  period.  One  standard  error  of  the  mean  is  plotted  as 
a  vertical  bar  above  and  below  the  group  mean  values. 
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Figure  2  reflects  the  change  in  pulse  rate  from  the  basal  leyel  to  th 
highest  rate  achieved  during  the  different  periods.  No  significant  differ¬ 
ence  in  heart  rate  was  found  between  the  tv/o  groups  on  any  given  day. 


Fig.  2.  The  change  in  pulse  rati  encountered  during  the  phases 
of  programmed  activity.  The  lower  value  of  each  bar  represents 
the  mean  base  line  pulse  rate  of  each  group  while  the  higher  value 
represents  the  mean  highest  elevation  of  each  group  for  any  given 
period.  One  standard  error  of  the  mean  is  plotted  as  a  vertical 
bar  above  and  below  the  group  mean  values. 

Figure  3  shows  the  sweat  and  respiratory  water  loss  of  each  group 
In  liters/test  period.  These  values  were  calculated  from  the  algebraic 


sum  of  ff'»  weight  change  and  fluid  balance  during  each  test  period.  As  • 
suming  respiratory  water  loss  to  be  a  constant,  any  difference  between 
groups  should  reflect  a  change  in  sweat  ioss.  The  time  for  which  these 
measurements  were  recorded  differs  from  day  to  day.  No  significant 
difference  is  found  between  the  two  groups  for  any  given  test  period. 
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Fig.  3.  Total  sweat  and  respiratory  water  loss  in  liters  during  each 
test  p  eriod  of  the  study.  Figures  in  brackets  represent  the  total  time 
involved  in  measurement  on  each  day. 

Table  1  lists  the  meteorological  data.  Each  value  represents  an 
average  cf  either  three  or  four  hourly  measurements.  The  hign  black 
bulb  temperatures  and  low  relative  humidity  were  the  crucial  factors 
in  producing  a  rapid  evaporation  rate  so  that  at  no  time  did  sweat  appear 
on  the  outer  garments  of  any  of  the  subjects. 

Table  1.  Meteorological  data  recorded  for  the  four  day  study.  The 
WBGT  index  is  computed  as  0.  7  of  the  wet  bulb  temperature,  0.  Z  of 
the  black  bulb  temperature,  and  0.  1  of  the  dry  bulb  temperature  (9). 
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Six  subjects  were  dropped  from  the  experiment.  Five  of  these 
were  for  motivational  reasons  not  related  to  heat.  One  drop  out  occurred 
at  the  onset  of  the  first  day,  two  at  the  onset  of  the  third  day,  and  two  at 
the  onset  of  the  fourth  day.  Two  were  control  subjects  and  three  were 
experimental.  One  control  subject  was  dropped  during  the  morning  of 
the  second  day  for  symptoms  of  heat  intolerance  (dizziness  and  nausea) 
without  significant  elevation  of  pulse  or  rectal  temperature.  Therefore, 
the  data  reported  is  based  upon  seventeen  men  in  each  group. 

Dermatological  examination  revealed  irritations  equally  in  both 
groups  in  the  areas  of  tight  fitting  clothing.  One  case  of  axillary  mil¬ 
iaria  rubra  was  found  in  the  experimental  group.  It  is  quite  possible 
that  additional  dermatological  problems  would  haye  occurred  had  the 
uniform  been  worn  for  a  longer  period  of  time. 

IV.  DISCUSSION 


Results  of  this  experiment  show  that  chemically  impregnated  pro¬ 
tective  clothing  causes  no  abnormal  physiological  distrubance  in  a  hot 
dry  climate.  For  the  type  of  activity  in  the  study,  there  waa  no  signifi¬ 
cant  physiological  difference  between  the  two  groups. 

Higher  rectal  temperatures  were  recorded  on  the  day  of  the  road 
march  than  on  the  other  days.  This  would  agree  with  an  assumption  that 
long-term  heat  stress  will  cause  a  greater  increase  in  rectal  temper¬ 
ature  than  in  pulse  rate.  The  first  half  of  the  march  involved  a  gradual 
ascent  of  approximately  six  hundred  feet  elevation.  The  highest  temper¬ 
atures  were  noted  at  this  time. 

The  terrain  of  the  hill  assaulted  on  the  third  day  caused  brief  but 
very  intense  physical  exertion  during  the  rush  to  the  top.  The  very  high 
pulse  rate  reflects  the  intensity  of  the  work  and  the  moderate  increase 
in  rectal  temperature  is  probably  due  to  the  short  duration  of  the  as¬ 
sault. 


The  load  moving  tasks  appeared  to  be  about  the  least  stressful 
considering  the  variables  measured. 

No  comparisons  among  types  of  exercise  can  be  made  from  the 
daily  sweat  loss  calculations  because  of  the  time  variable.  It  is  inter¬ 
esting  to  note,  however,  that  the  greatest  losses  occurred  in  the  same 
days  that  the  highest  rectal  temperatures  were  recorded,  a  finding  in 
agreement  with  previous  work  (10). 
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V. 


SUMMARY 


The  rectal  temperature,  pulse  rate,  sweat  output  and  dermatological 
statue  of  two  groups  of  subjects,  one  wearing  a  protective  uniform  of 
Hycar  Absorbent  Protective  Underwear  arid  XXCC3  Impregnated  Fatigues 
and  the  other  standard  long  underwear  and  fatigue  uniform  were  con¬ 
trasted  while  the  subjects  engaged  in  various  types  of  physical  activity 
in  a  hot  dry  climate.  There  was  no  difference  between  the  groups. 
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"lu^  *  ^  Ar*r*  RyuWyU  I*’and«/»  CorP*'  AHJ  331.  San  Francisco.  California. 

Colander  in  Chief.  US  Amy.  Rrcific.  APO  958.  San  Francisco.  California.  Attn:  Surgeon 
Fitxs loose  General  Hos  rtal.  Helical  Technical  Ubrary.  Denver  30.  Color^o  ’ 

F  »: awST"*  HMpital-  08  A™T  Medical  Research  a*  Nutrition  laboratory.  Denver 

Ce°er1  H0*Pita1'  MediCal  «*"**  &»  Francisco,  California 

^drgan  C*u.,al  Hospital.  Medical  Technical  Ubrary.  Tacma.  fanhi„,«0» 

Picat nay  Arsenal ,  Commanding  Officer,  fryer.  Nee  Jersey,  Attn:  (HU®. VS 3 
•c^iTlSSta'  C0°tai”r  I°‘titUt*-  ^tary  Brand,.  1819  West  fer.Ua,  Bead. 

*£,.“!KS  °?JZiTLri:!?  ‘W-  *e  0«1C.  Fort 

f>lAttir0TMLiIir[^r«y  Fj-,inwrln,  C.M.r,  <W>odia,  timi.1.  tfatldt.  Ko..acha..ttu 
Bedstone  Ars^nd.  Coanander.  Bedstone  Arsenal.  Alabans.  Attn:  CRDCf-HI 
UblJ^T  A”r  H°,pita1'  andln.  Officer.  Fhoooixville.  Pennsylvania. 

«  ^  949,  Seattle  Washington.  Attn:  Chief  Surgeon 

Arny  CJ— ical  Center.  Director  of  Medical  Besearch.  Ar^  Chmical  Onter.  Maryland 


US  ARMY  -  CONTINUED 


l*o.  of 
Copie* 

I  US  Ai»y  Chcricql  Corps  Biological  Laboratories.  Fort  Patrick,  Marylcrd.  Attn:  Librarian 

1  US  A-.ey  Chemical  Re.:earch  and  Development  Loborarories.  Gvieandinq  C.-ficer,  Technical 
Librc-y,  Building  330,  Arny  Chonical  Center.  'ter /land,  Attn:  Librarian 

1  US  Ar:y  Cc-.a:»i  ai.i  Gocorcl  Staff  College.  Library  Service*  Branch  (Archives)  Fort 
i  Mv-.nro; th.  Kcn.ras 


1 

1 

1 

4 

1 

1 

1 

1 

1 

2 

1 

1 
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US  Arc-.y  Diojvru rry.  Springfield  Amory,  Springfield,  fiaesachuretts 

US  Ar-57.rngir.e-r  Research  c.-.d  Dcvelopucnt  laboratories.  Fort  Eelvoir.  Virginia.  A  t  tu : 
Technical  Pccaier.ts  Center 

US  Iray  Scviro,v5..o tal  Hygiene  Agency,  Coja-andirg  Officer.  Amy  CseiccI  Center.  Maryland 
IS  Any  Furo.-v,  V..d:cal  I'ivision  Plans  end  Qvrctiors  Branch.  A PO  4C3.  Nee  York,  N.  Y. 

US  Ar.iy  rato;e,  Voaioal  Laboratory,  Dcpartraot  of  Microbiology.  AIO  163. US  Force*. 

He »  York.  item  York 


US  Amy  Hospital.  Corsccdinq  Officer.  Fort  Lee,  Virginia,  Attn:  Medical  Library 

IS  Arnv  Tn  fen  try  Hunan  R«s-:arch  Unit.  Director  of  Research.  Poet  Office.  Bo*  2G36, 

Fort  Bcr.ii.ag.  Ceorgia,  Attn:  Library 

US  Aray  Leadership,  Human  Research  Unit.  Library.  Post  Office  Box  787.  Presidio  of 
Aonterey,  California 

W  bV-dical  Coeeand,  Japan.  Medina!  Ceneral  Laboratory.  (406)  APD  343.  San  Francisco. 
Caiifoi.iia,  Attn!  Colonel  Cari  F.  T*4***?r#  Ccmandiog 

US  Amy  Medical  Liaison  Branch,  Offic*  of  the  Chief  Surgeon,  Gorge*  Hospital.  Balboa 
Height* .  Cana  1  Zone 

US  Ai*y  Medical  Research  Unit,  Europe,  Coe-nanding  Officer.  AFO  183.  He*  York.  Nee  York 

US  Amy  .’Ardical  Research  Unit,  Coananding  Officer,  Pa/vnea  Field.  Fort  Clayton,  Canal  Zone 

US  Amy  iledioal  Research  Unit,  Coananding  Officer,  Fort  Detrick,  Maryland 

US  Ar ay  Medical  Research  Unit.  Coeeanding  Officer,  Institute  lor  Medical  Research. 

Xuala  Lunpur,  Malaya 

US  Amy  Ordnance  Arsenal,  Frankford.  Philadelphia  37,  Pemsylveuiia.  Attn:  CftHlA-1734/ 
65-1,  Mr.  A.  Charles  Harr 


US  Amy  Ordnance  Tank -Automotive  Comcmd.  Detroit  Arsenal,  Center  Lin*.  Michigan 

US  Amy  Research  Office,  Chief  of  Research  and  Development,  Department  of  th*  Amy. 
Vuelungton  25.  D.  C..  Attn:  Scientific  Information  Branch 

us  Amy  Signal  Research  and  Derelopeiunt  laboratory.  Offic*  of  the  Coneandinq  Officer. 
Fort  Mcnacuth.  New  Jersey.  Attn:  SIGFM.XOT-E. 


03  Vl7j3.,OKlarlila?ic"  CrouP'  Canada.  Senior  US  Arav  Standardization  Representa tiv*. 
c/o  US  Amy  Attache.  (5  Daosey,  Ottawa.  Chtario.  Canada.  Attn:  Colonel  Joseph  R. 
31a  ir.  WC.  Medical  Liaison  Officer 


US  Amy  Transportation  Reeearch  Connand.  Fort  Eilstie.  Virginia.  Attn:  Research 
Reference  Center 


US  Amy  Tropical  Research  Medical  laboratory.  APO  851,  Nee  York.  Nee  fork 
US  Continental  Amy  Ccenand,  Medical  Section,  Fort  Monro*.  Virginia 

Valter  Reed  Amy  Institute  of  Research.  Department  of  Atonic  Casualties  Stadias,  Valter 
Read  Amy  Medical  Research  Center.  Vashington  12,  D.  C. 

Valter  Reed  Arsy  Institute  of  Reesarch,  Director.  Valter  Reed  Amy  Medical  Center. 
Vashington  12.  D.  C 

Valter  Reed  Amy  Hospital.  Amy  Audiology  aad  Speech  Center.  Forest  Glen  Section. 

V ashing  ton.  D.  C. 

Valter  Reed  Amy  Medical  Center,  US  Amy  Medical  Service,  Historical  Chit,  Vashington 
12.  D.  C.,  Attn:  General  Reference  and  Research  Branch 

Valter  Reed  Arey, Medical  Center.  US  Aroy  Prosthetics  Reeearch  Laboratory,  Coneandinq 
Officer.  Vashington  12,  D.  C. 


AGENCY  •  US  NAVY 


2  ftareas  of  Medicine  and  Surgery.  Director,  Research  Division.  Departmt  of  th*  Navy. 
Vashiagton  25,  D.C.  1 


US  NAVY  •  CONTINUED 


No.  of 
Copies 

2  ftirecnj  of  “feral  Weapons  ( PLT  -31)  Depart  east  of  the  Navy.  Washington  25.  D.  C. 

2  Bureau  of  fords  and  Pocks.  Departsent  of  the  Navy,  Wash-Lnqfoa  25.  D.  C.,  Attn :  Code 

P-440 

2  Burr. u  of  Yard*  and  Coc'.s,  Departsent  of  the  Nary.  Wawhinaton  25.  D.  C. .  Attn:  Code 

i>  440 

1  Chief  of  ffei-al  Air  Technical  Training.  IIS  Naval  Air  Station.  Memphis  75.  Tennessee. 

Attn:  Staff  'Aedioal  Officer 

1  Chief  of  .‘leva!  tperatiou*  'Office.  Operation*  Evaluation  Group.  CCpO^EG)  Departsent  of 
.he  Navy.  '.’ashiogton  25,  D.  C. 

1  Chief  of  Naval  Air  Reserve  Training,  Staff  Medical  Officer.  US  Naval  Air  Station, 
Glenview,  Illinois 

1  Neva!  Air  SMerial  Center.  Dilector,  Air  Crew  Equipeeat  Laboratory,  Hiilodelpnia  12, 
Pennaylvaraa 

1  Naval  Medical  Research  Institute,  National  Naval  Medical  Center.  Technical  Reference 
Library,  iethv.da  14.  Maryland 

1  Naral  Medical  he^rJrch  L-'-b  oratory,  Technical  Library,  Cdde  5111.  Box  100,  Naval  Submarine 
pare.  New  London,  Connecticut 

1  Naval  Research.  Cnae  454.  Department  of  the  Navy.  Washington  25,  D.  C. 

1  Naval  Research,  Cod*  -*C1.  Special  Assistant  for  Viedirul  and  Allied  Sciences.  Departsent 

of  the  i-avy,  Washington  25.  P.  C. 

10  Ncval  Research  Branch  Office,  Cowsanding  Officer.  Navy  100,  Box  39.  Fleet  Ffest  Office. 

Hew  York.  Nee  York 

1  D5  Naval  Air  Develoceuat  Canter,  Sisulation  Brunch.  AIL.  Johnsville,  Pennsylvania. 

Attn:  Dr.  '4.  A.  orrdiey 

1  US  Nawrl  Air  DiVelopeeat  Center.  Aviction  Medical  Acceleration  Laboratory.  Johnsville. 

fhvj,  iylvcoia.  Attn:  Librarian 

.  1  US  Naval  Civil  E.v,ineering  Lahore  rory.  Cassanding  Officer  and  Director  (Code  L3I) 

Fort  hue.iese.  California 

1  US  Naval  Medical  Neuropsychiatric  Research  Unit,  San  Diego  52.  California 

2  US  Naval  Missile  Center.  Coesander,  Point  Kugu.  California,  Attn:  Technical  Library 

1  US  Naval  Medical  Field  Research  Laboratory.  Cowaadisg  Officer.  Ca»p  Lejeune.  North 
Carolina.  Attn:  Librarian 

1  US  Nival  Medical  School.  Cooaanding  Officer,  National  Naval  Medical  Center.  Bathes da, 

!fery  land 

1  US  Naval  Ordnance  Test  Station,  Medical  Officer  (Cads  88)  Station  Hospital.  China  labs, 
California 

1  US  Naval  Radiological  Defense  laboratory.  Co# wending  Officer  and  Director  (222),  San 
Frc.ocisco  24.  California 

1  IS  Naval  Research  Laboratory  (Code  5120)  Washington  25.  D.  C. 

1  US  Naval  Research  Laboratory  (Code  2027)  Director.  Washington  25,  D.  C. 

2  US  Naval  School  of  Aviation  Medicine  ,  Director,  US  Naval  Aviation  Medical  Center  -  54. 

Pensacola,  Florida 

1  US  Naval  Supply  Research  and  Development  Facility.  Clothing  and  Textile  Division,  3rd 
Avenue  and  23th  Street,  Brooklyn  32,  New  York,  Attn:  Library 

1  US  Naval  Weapons  PJont,  Experiaental  Diving  Unit.  Washington  25,  D.  C. 

AGENCY  •  AIR  FORCE 

1  Air  Force  Flight  Test  Center,  Hunan  Factors  Branch  (FITEH).  Edwards  Air  Force  Base, 
California 

AIR  RESEARCH  AND  DEVELOPMENT  COMMAND 

1  Air  Research  and  Developaent  Casnand,  (RECBU  Andrees  Air  Force  Base,  Washington  25, 

D.  C, 

2  Wright  Air  Developaent  Division,  Bio-Acoustics  Brandt,  fright- ftitterson  Air  Fores  Base. 
Cbio.  Attn:  DEOA 

fright  Air  Development  Division,  US  Air  Foren,  Wright- Pit torson  Air  Force  Bane.  Ohio. 

Attn:  1WRDAS  (Libtary) 


l 


AIR  FORCE  •  CONTINUED 


N<*.  of 
Copies 

1  Aerospace  Medical  Library.  Wright  Air  Development  Division  (fcVtCAS)  Wright -Fbtterson 
Air  Force  Bass.  Ohio 

3  Air  Fores  Command  and  Control  Development  Division.  Operat-onal  Applications  Office. 
(CCH1J)  leiirecce  G.  Hansco*  Tieia,  Bedford.  Massachusetts 

I  Air  force  Director  of  Research  cod  Technology.  US  Air  Force.  Washington  25,  D.  C. 

Attn:  ATCRT-KF 

1  Air  Training  Curaand  (ATCSC-P1  Brndolph  Air  Force  Base.  Texas 

2  Arctic  Aeromedical  Laboratory.  Cawonder.  APO  731,  Seattle.  Washington,  Attn:  Library 

1  Assistant  for  Ground  Safety,  DCS/P,  Headquarters .  US  Air  Force.  Washington  25.  D.  C. 

2  Brooks  Air  Force  School  of  Aviation  Medicine.  (SAMRSQ1-P),  Brooks  Air  Force  Base.  Texas 

3  Laoqlcy  Res-arch  Center.  National  Aeronautics  and  Spice  Adsinia tration.  Langley  Field, 

Virginia,  Attn:  Librarian 

1  US  Air  Force  Aerospace  ?(edical  Center.  (ATQ  US  Air  Force  Hospital.  Lackland  Air  Force 
3ase.  Texas 

7  US  Army  Air  Defense  Coanand.  Coemand  Surgeon.  Eat  Air  Force  Base.  Colorado  Springs. 
Colorado 

1  US  Air’ Force  Strategic  Air  Cor*and,  Offutt  Air  Force  Base.  Nebraska 


GOYEBKVFNTAL  -  AGENCIES 

1  Arcor.ne  National  Laboratory.  9700  South  Cass  Avenue.  Argonne.  Illinois.  Attn: 
fioylande  D.  Young 

1  Central  Intelligence  Agency,  24  30  E.  Street.  N.W-.  Washington  D.  C..  Attn:  1331  R  and 
S  Building 

1  Grief  Defence  Atcxic  Support  Agency,  Washington  25.  D.  C.  Attn:  Document  Library  Br 

1  ^Civil  Aeromedical  Research  Institute.  Federal  Aviation  Agency.  Post  Office  Box  1082 
1  JCklahoma  City,  Oklahoma 

1  Library  of  Congress.  Science  and  Technology  Division.  Washington  25.  D.C..  Attn:  Dr. 

-\.  J.  Jaccbius 

1  National  Institute  of  Health.  Library.  Building  10,  Room  9U18.  Bethesda  14,  Maryland. 
Attn:  Acquisitions  Section 

1  National  Library  of  Medicine.  Washington  ?5,  D.  C..  Attn:  Acquisition  Section 

1  National  Institutes  of  Health.  Division  of  Research  Grants.  Information  Office.  Bethesda 
14.  Maryland 

1  National  Research  Council.  Division  of  Medical  Sciences.  Medical  Records.  2101 
Constitution  Avenue,  N.W.  Washington  25.  D.  C. 

OTHER  AGENCIES 

1  Arctic  Health  Research  Csnter.  Library.  Box  960.  Anchorage.  Alaska 

2  Aeio-Soacv  Division.  Chief.  Space  Medicine  Section.  Boeing  Airplane  Company.  Seattle  24. 

Washington.  Attn:  Dr.  Roeney  H>  Lowry  (Box  19-29 

l  Boeing  Airplane  Company,  Library,  Wichita  Division.  Wichita  I.  Kansas 

1  Boeing  Airplane  Company,  Central  Medical  Library.  Box  11-40  Past  Office  Box  3707,  Seattle 
24.  Wuhingtoe 

1  CLryslp.-  Corporation,  Box  1118.  Engineering  Research  Department  921.  Detroit  31,  Michigan 
Attn:  John  Versace,  Engineering  Psychologist 

1  Division  of  Radiological  Health  -  BSS  Department  of  Health  Education  and  Welfare,  Room 
5629,  South  HEW  Building,  Washington  2  5.  D.  C. 

1  Ford  Motor  Company,  Technical  Informatics)  Section.  Scientific  Laboratory.  Past  Office  Bax 
2  053.  Dearborn,  Michigan 

1  General  Electric  Company.  Advanced  Electronic  Center.  Cornell  University.  Ithacc.  User 
York.  Attn:  Library 

1  General  Electric  Company.  Technical  Military  Planning  Operation.  73S  Stats  St.  Santa 
Barbara.  California 

1  John  Crerar  Library,  86  East  Randolph  Street,  Chicago  1,  Illinois 

2  Kings  County  Hospital.  Departmsst  of  Anesthesiology,  Brooklyn.  Non  York.  Attn:  Dr.  S. 

W.  Wei  truer 


ansa  agencies  -  continued 
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I  Lankenau  Hospital,  Division  of  Research.  Lancaster  and  City  Line  Avenue.  Philadelphia  31. 
Pennsylvania 

1  Mayo  Clinic.  Rochester.  Minnesota,  Attn:  Dr.  Kenneth  N.  Ogle.  Section  of  Biophysic* 

1  Mercy  Hospital.  Anesthesia  Research  Laboratory,  Pittsburgh  19.  Pennsylvania 

7  National  Aeronautics  and  Space  Administration.  1  520  H.  Street.  N.  W.,  Washington  25. 

D.  C.,  Atm:  Bertram  A.  Mulcahy,  Assistant  Director  for  Technical  Information 

1  Rond  Corporation,  1700  Main  Street,  Santa  Monica,  California,  Attn:  library 

1  Space  Technology  Let  oratories.  Stbcomwi  ttee  on  Noise.  327  South  Alvarado  Street.  Lo* 
Aogeles  57.  California 

1  Systews  Research  Center,  Lockheed  Electronics  Company.  Post  Office  Bo*  37.  Bedninater. 

Ne»  Jersey,  Attn:  Mr.  Robert  E.  Weber 

1  Yerkes  Laboratories  of  Primate  Biology,  Incorporated.  Orange  fttrk,  Florida.  Attn:  A. 

J.  Riopelle 

MEDICAL  COLLEGE/SCHOOL  LIBRARIES  AND  DEPARTMENTS 
1  Albany  Medical  College  Library.  Nee  Scotland  Avenue.  Albany  8.  Ne«  York 

1  Boenan  Gray.  School  of  Medicine  Library,  fins  ton  Salem,  North  Carolina 

1  Brown  University.  Providence  12.  Rhode  Island.  Attn:  Professor  Lorin  A.  Riggs 

1  Brown  University.  Providence  12.  Rhode  Island,  Attn:  Prof.  Harold  Schlosberg.  Consultant 

1  College  of  Medical  Evangelists,  White  Memorial  Medical  Library.  1720  Brooklyn  Avenue. 

Los  Angeles  33.  California 

1  College  of  Medical  Evangelists,  Vernier  fkidcliffe  Memorial  Library,  Loma  Linda.  California 

1  College  of  Physicians  of  Philadelphia.  Library,  19  South  22nd  Street.  Philadelphia  3. 
Pennsylvania 

1  Columbia  University,  Department  of  Psychology.  New  York  27.  New  York.  Attn:  Dr.  C.  H. 
Graham 

1  Columbia  University  Medical  Library.  630  West  168th  Street.  New  York  32.  New  York 
1  Cornell  University  Medical  College  Library.  1300  York  Avenue.  New  York  21.  New  York 
1  Creighton  University.  Medical -Pharmacy  Library,  1401  Davenport.  Qaahu  2.  Nebraska 
1  Dartmouth  College  Medical  Library,  Baker  Building,  Hanover.  New  Hampshire 
1  Emory  University.  Department  of  fhychology.  Atlanta  22.  Georgia.  Attn:  Dr.  Earl  A. 
Alluisi 

1  Florida  State  University,  Department  Psychology.  Tallahassee.  Florida.  Attn:  Dr.  Wn. 

W.  Dawson 

2  George  Washington  University,  Hinon  Resources  Research  Office.  P.O.  Box  3596.  Washington 

7,  D.  C..  Attn:  Library 

1  Harvard  Medical  Library,  25  Shat  tuck  Street.  Boston  15.  Massachusetts.  Attn:  Librarian 

1  Harvard  School  of  Piblic  Health,  Department  of  Epidemiology,  1  Shat  tuck  Street.  Boston 

IS.  Massachusetts 

1  Indiana  University*  Department  of  Psychology.  Bloomington.  Indiana.  Attn:  J>r.  R.  C.  Davin 

1  Indiana  University  Medical  Center.  School  of  Medicine  Library.  1100  West  Michigan  Street. 
India  no  pol  is  7.  Indiana.  Attn:  Librarian 

1  Indiana  University  Medical  Center,  1100  Vest  Michigan  Street.  Indianapolis.  Indiana, 

Attn:  Dr.  Hams  B.  Shumacker.  Jr..  Prof,  of  Surgery 
1  Indiana  University,  Anatoay-PhysioJogy  Department,  BJooaington.  Indiana.  Attn:  Dr.  Sid 
Robinson 

1  Jefferson  Medical  Collage  Library.  102  5  Walnut  Street.  Philadelphia  7,  Pennsylvania 

1  Johns  Hopkins  University.  Welch  Medical  Library.  1900  E.  Monument  Street.  Baltimore  6. 

Maryland.  Attn:  Librarian 

1  Kansas  State  University,  Department  of  Psychology,  Manhattan.  Kansgs,  Attn:  Dr.  Willian 
Bevan.  Chairman 

1  Vhrquette  University.  Medical  Dental  Library,  560  North  16th  Street,  Milwaukee  3.  Wisconsin 
Attn:  Librarian 

1  Medical  College  of  Virginia,  Tanfwcins-McCae  Library,  Richmond  19.  Virginia 
nttn:  Librarian 


No.  of  MEDICAL  COLLEGE 1  SCHOOL  LIBRARIES  AND  DEPARTMENTS  •  CONTINUED 

Copies 

1  New  York  Accde«f  of  Medicine.  Library.  2  East  103rd  Street.  New  York  29.  New  York 

1  New  York  University,  College  of  Enqiner.  iiw.  Research  Division.  2S2  Seventh  Avenue. 

New  York  JL.  New  York,  Attn:  Asscciat*  Project  Director 

1  New  York  University  Meairal  Center.  Medical  Library,  550  First  Avenue,  New  York  18, 

New  '/ark 

1  Northw-stem  University,  Department  of  Psychology.  Evanston,  Illinois,  Attn:  fillias 
A.  Hunt 

1  Northwestern  University  Medical  School,  Archibald  Church  Library,  '  903  E.  Chicago  Avenue, 
Chicago  11,  Illinois.  Attn:  Librarian 

1  Ohio  State  University,  The  Chenical  Ahs  tracts  Service,  Columbus  10,  Chio 
1  Chio  State  University,  Research  Center.  Psychol inquis tics  Laboratory.  1314  JCinnear  Road, 
Colucbus  12.  Chio 

1  Chio  State  University,  Topaz  Library.  School  of  Optc-netry  ,  338  West  10th  Aveoue. 

Col  uub  us  10,  Chio 

1  Rush  Medical  College  Library,  1758  Vest  Harrison  Street.  Chicago  12.  Illinois 
1  Stanford  University.  Lane  Medical  Library,  3 CO  Pasteur  Road,  Palo  Alto.  California 

1  Stanford  University.  Department  of  Physiology.  Stanford.  California.  Attn:  J.  M. 

Crisuon.  M.  D. 

1  St.  Louis  University.  Mediaal  School  Library.  1402  South  Crund  Blvd.  St,  louis  4,  Mo. 

1  State  University  of  Iowa.  College  of  Medicine  Library.  Medical  Laboratories  Building. 

Iowa  City.  Iowa 

1  State  Univ-.-rsity  of  Ste  York,  Downstate  Medical  Center.  Department  of  Anesthesiology. 

450  darkson  Avenue,  Brooklyn  3,  New  York 

1  State  University  of  New  York.  Drwnstate  Medical  Center,  Htdical  Library.  450  Clarkson 
Avenue.  Brooklyn  3.  flew  York.  Attn:  Librarian 
1  Texas  Medical  Center  Library,  Jesse  H.  Jones  Library  Building.  Houston  25,  Texas 
1  Tufts  University  Institute  for  Applied  Experimental  Psychology.  Medford.  Massachusetts 

1  Tulane  University  School  of  Medicine.  1430  Tulane  Avenue,  New  Orleans  12,  Louisiana. 
Attn:  Dr.  G.  E.  Burch.  Professor  of  Medicine 

1  Vanderbilt  University  School  of  Medicine.  Nashville  5.  Tennessee,  Attn:  Dr.  George  R. 
Mc-neely.  Director.  Radioisotope  Center 

1  Vest  Virginia  University.  Medical  Center  Library.  Morgantown,  West  Virginia 
1  University  of  Alabama,  1919  Seventh  Avenue  South.  Birminghan  3.  Alabama 
1  University  of  Arkansas.  Medical  Center  Library,  4301  West  Markham,  Little  Rock.  Arkansas 
1  University  of  Buffalo,  Health  Sciences  Library,  Buffalo  14.  New  York.  Attn:  Librarian 
1  University  of  Diffaio,  Department  of  Psychology.  Buffalo  14.  New  York 
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